In social insects the mixture of cuticular hydrocarbons is generally considered to act as a recognition pheromone. However, little information exists on the relative importance of single compounds or of different classes of hydrocarbons. We tested the importance for nestmate recognition of a series of alkenes, methyl-branched alkanes and linear alkanes present in the cuticular profile of the social wasp Polistes dominulus. We applied the hydrocarbons on to live wasps and observed the behaviour of nestmates once the treated individual attempted to enter the nest. Linear alkanes had no effect upon the recognition response, whereas wasps treated with methyl-branched alkanes or alkenes were attacked. This is the first systematic evaluation of the role of hydrocarbon classes as recognition cues and begins to define the recognition signature within the cuticular profile for a genus regarded as a model organism for the study of recognition in animals.
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The ability of social insects to recognize each other by kin, caste or nestmate has been the focus of many behavioural studies. Such processes require recognition cues which in social insects are thought to be chemical in nature and contained within the lipids dispersed over the insect cuticle (see Howard 1993; Lorenzi et al. 1996) . These cuticular lipids are composed mainly of hydrocarbons: long-chain linear alkanes, alkenes and mono-, di-and tri-methyl-branched alkanes (Howard 1993; Nelson 1993) , which are sometimes found together with fatty acids, esters and long-chain alcohols (Buckner 1993).
Hydrocarbons, generally being the more common and abundant compounds found on the cuticle, have received greater attention as nestmate recognition pheromones than oxygenated compounds. Recent studies by Lahav et al. (1999) on the ant Cataglyphis niger found that treating an individual with the purified hydrocarbon fraction from the epicuticular extracts of alien conspecifics modifies its acceptance by its nestmates. All the other more polar fractions are nonactive, suggesting that hydrocarbons are more important than oxygenated lipids as recognition pheromones. Cuticular hydrocarbons are particularly attractive candidates as recognition cues because of their chemical stability, low volatility (owing to the long carbon chain) and diversity of structure which allows great variability in the cuticular lipid composition. Indeed simple variations in molecular features such as carbon chain length (varying between 21 and 35 carbon atoms), double bond position and branch position, all have the potential to be produced efficiently by common biosynthetic pathways, a small collection of enzymes and only a few basic building blocks (Blomquist et al. 1987; Nelson 1993) .
The overall composition of hydrocarbons on an insect's cuticle, termed here the profile, can range from highly complex to relatively simple. For example, among ants, 81 individual compounds were found in Formica cunicularia (Bonavita-Cougourdan et al. 1996) but only 10 in Manica rubida (Bagnères & Morgan 1990) . However, the complexity of the cuticular profile can give a misleading impression of the cuticular signature, defined as the combination of recognition cues actually perceived by the insect, which may be based on only a few specific compounds present in the profile. Furthermore, since the primary function of cuticular hydrocarbons is to act as a protective barrier against dehydration (see Lockey 1988) not all the compounds are expected to act as recognition cues.
There have been several attempts to identify the compounds or classes of compounds important as recognition cues in the cuticular profile. The most common approach
